Background: This paper demonstrates the effectiveness of the TwoStep cluster analysis and the development and first results of a new questionnaire for measuring comfort, health, and energy habits. The justification for the questionnaire is to consolidate into one instrument questions of six specific domains about occupants' energy consumption patterns, from the behavioural and psychological perspectives. Methods: The questionnaire was developed from a literature review, iterative conceptualization, and testing. The resulting instrument was administered to a sample of home occupants, comprising of bachelor students of Architecture of the Delft University of Technology. The objective of the study was to examine the effectiveness of the TwoStep cluster analysis to produce occupant profiles. 316 emails were sent out inviting participants to complete the questionnaire. Results: With the TwoStep cluster analysis, it was possible to distinguish six different archetypes of occupants based on their behavioural characteristics. These were the Relaxed Optimists, Unconcerned Indifferents, Restrained Sensitives, Positive Absolutists, Incautious Negativistics, and Resigned Savers.
Introduction
To ensure a future with lower energy consumption, there is the need to address both technologies and human behaviour. However, an unequal amount of research and development has been addressed to the fields of energy engineering for the development of more energy efficient technologies [1, 2] . Part of the issues is that traditionally in the development of comfort-providing technologies, comfort is limited to single parameters of the four IEQ factors, therefore ignoring interactions between factors as well as differences between comfort receivers. In spite of technological advancements, energy consumption does not seem to decrease at the rate it should [3] . This phenomenon is likely due to the behavioural component of energy consumption, which remains underinvestigated [4] . Several behaviours performed at home can be considered comfort-making activities. This is because most activities carried out at home, are done to bring one's current state into a more neutral one, a process called homeostasis. As a result, many of those activities result in the reduction of stress [4] . Therefore, it is imperative to better understand occupants' behaviours as well as the motivations behind such behaviours. In behavioural terms, the motivations behind a behaviour can be divided into needs, attitudes, and emotions. Additionally, it has been determined that two particular types of behaviour are of importance in comfort-making -while also being understudied-these are controllability actions and habits. Exercising both control and habits is stress relieving; however, due to the unconscious and automatic nature of such behaviours, they remain understudied [4] . To better understand occupants' behaviours in their homes, the motivations for such behaviours, and the relationships between behaviours, energy use, and comfort and health, a comprehensive questionnaire was developed. The questionnaire was administered to a sample of home occupants, and analysed with a cluster analysis method. Thus, the aim of this study was to 1) develop a questionnaire that enables the understanding of psychobehavioral constructs of occupants in terms of interactions with energy consuming technologies in the home context and 2) to determine whether it is possible to define homogenous groups based on the respondents' attitudes towards 
Questionnaire
According to Ortiz et al. [4] , it is proposed that 'energy use', and more precisely the interactions between occupants and energy-consuming technologies, are a consequence of striving for homeostasis -a term used in this framework to define a neutral state, lack of physical and psychological stress or discomfort. As a result, the questionnaire focuses on the behavioural expressions of homeostasis and the intentions and motivations behind such behaviours. The constructs that culminate in behaviour that were chosen to be assessed in the questionnaire, as well as the seven sections composing the questionnaire, are presented and defined in Table 1 . These sections are a combination of several instruments adapted for this study. One of the main challenges for the creation of the questionnaire was to produce variables that measure the different constructs while being context-specific -the context of the home. Therefore, the already-validated instruments had to be adapted. This adaptation was performed by adjusting the wording of current questionnaires with the specific context of this study, namely the items found to be important for psychosocial and physiological homeostasis. The general characteristics, the attitudes, and the affordances questions were produced without the use of pre-validated questionnaires, while the health section was unaltered from the OFFI-CAIR study questionnaire [5] .
Based on these constructs, a total of fifteen major items were identified in the literature as elements that enable occupants to achieve social, psychological and physiological homeostasis, namely cleanliness and orderliness, IEQ factors (air quality, thermal, acoustical, visual comfort), control of climate, relaxation, personalization, freedom of expression, freedom of action, hobbies, privacy, mood of home, size, and cooking. The fifteen elements were then adjusted for each construct into questionnaire items. Depending on the constructs, some of the items were merged with the goal of gathering relevant and coherent data pertaining to the construct in question. The final items for each of the constructs are shown in Table 2 . This resulted in eleven items for habits and affordances, and nine for control (for both internal and external).
Instruments
Locus of control has been identified as a main contributor to psychological wellbeing. This is because control beliefs are important for coping with everyday stress as well as life transitions. The locus of control scale by Levenson [7] was used since it is the best established questionnaire for measuring an individual's locus of control, having been used in several fields, including nursing and housing for the elderly [16] . It was adapted for the domain of the home environment, thus, by utilizing concepts of the immediate residential environment, social support through the home, as shown in Table 2 . Based on this, a total of 18 statements were generated. The formulation of these items was based on the "Internal Control" and "External Control" dimensions of the original instrument, with nine items per dimension (i.e. Internal control: "It is up to me whether my home is kept in a tidy and clean state". External control: "I can't completely control the cleanliness and tidiness of my home: they are the result of time"). Items were assessed on a five point scale, with a high score indicating higher degree of perceived control.
Habits have been identified as adaptive behaviours that are semiunconscious, repetitive, goal-oriented, and environment dependent [13] . Habits are performed to achieve a psychological reward, and as a result, they have been shown to play an important role in stress. In this study's questionnaire, an adapted version of the Self-Report Habit Index by Marechal [14] was used. This version was used since it has been validated in previous questionnaires for people's habits in relation to energy use. This scale is composed of four items denoting the automaticity of habits (i.e. "In general Behavior X is anchored in my practices"; "…I do while being able to think of other things"; "…would be difficult to change", etc.). This is done for each of 11 behaviours identified in the housing literature to be common house habits (i.e. cooking, cleaning, light control, etc.).
Behavioural theories contend that emotions are an important contributor to human behaviour and health, and are strongly linked to comfort, since emotional, behavioural, and cognitive processes interact with the nervous and immune systems [17] . The instrument used for this topic was the Premo2 by Laurans [9], a non-verbal emotion selfreport tool. Although several tools exist for assessing people's emotions, this instrument in particular is one of the few using a non-verbal method, while also being specifically developed to assess one's emotions towards a product or object. It is used to describe users' extent of emotions in relation to their experience of interaction with a product. It was adapted to reflect emotions in relation to the home. The tool covers four domains of emotions: general wellbeing, expectation-based, social context, and material context [9] . Twelve emotions are depicted, half of them positive and half negative emotions, which are to be rated on a 1 to 5 scale, with a high scale reflecting strong feeling of the particular emotions and 1 not feeling it at all. 
